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±EttJoitt3gig±K±E&«©fl:£ 
4feS£tf*ffilH£fBj*r3c:£«4Sa£r*«+tt*fc 

[fffjfcJS 3 ] . fit#ig 1 * fctt 2 ^m^lcEa©*** 

«££$ft*&«#^&«T**C:£€4*a£r*«E 

[ftf#JS4] £JK0**fc£**&*Kte©6«. ISMfc 

-r a ?g # ir «t * mm®m-ft&<, 

^#£1 W??ftT -5 S «t»T?±E*« t SAOX W^T^ £ 
±EteflDX#>SE±liiiS®g©{t:£#]£^tf 

d <t s #a t r % m. «fc a ss&g^- ft. 

>, A^-v^A. -^-y, *>?JKZ>f&*£ llt,L< 
©te#£ |6j±T 4 d i £4$a it ajBcfttittK «fc S^ffi 



1 1 ] fflrJfcJg 1 /5c H L 1 0 ^WtEtO 

*«T?**c:<t*wai:r*««fjS[*tj:saEffiaia^ 
[ts*3Si2j ahfcJSi&nL i o u-rn^iri2f£<D 

[0 0 0 1] 

L<Mir»W»*ifiSt»«»Kfl!)af=*Sta— r-w >^"T-5 
[0 0 0 2] 

(1) WCtC o©t&5fc£fi£LTBEttJ*#Lfc«ST 

iSffifetSJjDXSrfToT. «fc 0 i«t>«g<fci« HEsgteSr^ 

(2) (KTT i ) ©«fc-5f::flnXffid<JSfc#J!¥LT 
«£TS&*£Kfifl:*EJS*ecU Ti^TiC 

[0 0 0 3] tiT. ficJfEftffid^UTIH 1 £fflt^Tl£EJS 
T5. WC-Co (i'>J'Xf>^-A''f h-DA-jb 

!C=toTBr§H4iDX (2^JDX) S:fr-5. 1 ^flOXOTig 

0. K^2SfHt>^o/i7)<, 2^»DXCOp}?gfiSS0X!ZJ; 
oT4tffi)B©ffifi7i<Ji<>it»). «Kt)Hv=l 7 5 0 i 
f&]±LT0^-5. (02) 

[0 0 0 4] ^fte.«)^rfettff|«{-JtLTttiB!t»g*ffi 
OS(C«fc<*fi5L. JSJEiJ-OWC + CoStttT i C 



(3) 
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+ c o oi&igmm'S&J: o 50 «iiBt>asss 

?. MTL&VJC 7 0, C o 3 0<DM1$<Dm&'&&xm<D 
gSliHv = 8 5 0~9 5 0TS^. ZLtltffl—l&ft 

6ft*iB«6*o4S1Bini«lsaffiTtt 2 *Jrax»7 

STHv=l 7 1 
[0 0 0 5] U*>Lfc#£a!*#ftl::*5^TW:. g®K 

net &/\- ? y *. 

[0 0 0 6] fie*ftffi^««ffi{Ctt«&Jf £<fc<*fg 

kzm.m^—^-O'ytf. z.(D^(o^mumm\ztj.^ 

[0 0 0 7] Tilt gi&75< 1 8 0 Or. #!,&te3 0 0 
0 < C&Lb<Z>:£ElT-&-5. ffiTS^tCSSttffiTIi, 
St^aSfcBKtttffi (T i -O2) Cffit)tlTi3 0, ft 

<tKA 1 203f-ffit)tlTtiS©t(eiTHS. tCTT i 

ot»*tffiBfiJt»LTiWltnio<S (^TJEftMfctta 

s#ma® tMwwt<Dffl\z±-rz> t, i&m&imn 
<Dm&t.ts.r>. mmznaum (.zwm-sf&go&m 

[0 0 0 8] T i tt^5t«f«TWHBMtlfi8lS»*KL/Ttt 

MS (V/cm) ttttttlg&gClLttra 
tl:i5t)©T*5. SSJEi£««M<nn:?- 

«ae£i«<-rsfc«i>K:, «»i!aiit/h«<mtf. got 

T. t>L<KMSfflS#«#J:9rilft4i|imffi 

T i T i BEf&tt««tttt«toI#*£lgT?*5;i 

[0 0 0 9] COTi #»$STSiIg. R^IBl: 

(1) «tf*Jj<*T*S£fi£L;fc«& 

SESfa s = k 

i&.W<nWWi v = tc 

*ffi?S<h#«©Jt S/V = 

(2) &#75<&;£#T-&-5i:{5SLJti 

S= 6 



WW* L T£fi£ L fcfil* £ iSigco * > t £ 

ecu -to— i ct«c*. ;:0>*£cttfflgtf 

1 5 6 or. M2 5 0 0'C) KttLTtt. ttSfrTSK 

[0 0 10] — fiitS!l/fct>OK*tLT. I^Dfia^L 
T, 2*Jni*fT*.tt. ttC»©lt*K:J:r3T^i;fcS 

B 2 fc*©tti;'ii)lcitlSLfcJi ( 1 'AUUX) 

[0011] ctz:^^. ti$L3tttt#<jeB£& (wc + 

Co. WC + Co+TiCffl^t) *|-*fl,Ttt. 
WIH«DT it»*<Offi|gj«»Lfct)6Df4, if *gb>t <h LT 

y^^€ttffl-r*dt3a**«ii:3a:-3T^a. st. 7^ 

5 ~^A<Z)J;? {;: i/^WT&oTfe, it 

5 n # a w^® tc «3SS t t 3 T?5 ngf-f 1 7 ;i/ 5 n a ois 

[0 0 12] &±©S»«*a»S. T i ©BEtMMlffiJ:: 

*£!&Bj!-r-5. T i O^Sf«<jit«{t«R (T i O 
2) fBbnT^St*. Cltl*«itlSIBt#tf&JS4:C!) 

tsjn-r * c: tizuz. z.tutmmztt;tfz>m{tzntzn 

[0 0 13] te#(7)*ffi*a<tflE8ti:©»I^S*«i>T* 

a. 



d2 



d3/6 «ILdUS#OifiS) 

d2 
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S#©#» V = 

£\ *{fc«l::.fc diCfc*. Sfc. 

COO 14] ffi. ±EO«iBB!fl:ftli*». it»K«fc*gS 

ifi, rTIET?**. Tiy'JyKtltt. 36»&t)«t<*t» 
t>*»!4 0A<*BW«. fiU T i V U v FfcffifcT i 

&&eat>i#«s ops) «/ha<". e**t>aBfi©T 

CO 0 1 5] 

^t«tpic. «E*©;&«Jnx£^fc£ffiffla:£fe{;:*3Vi 

Ttt. T i »©tfM*£Ettfilc»Lfc*a©«£tt. ^® 

*»efc«T>Tt»ast<ta (t i 02) anKE-rsfc 
t&#&«a*tt*L3B5 L 9 *@^&Jg d: i$^T -5 © 

£EltLT^-5fc©£:#;tSft-5. Ti02© 

*MhB«*tta«&T»»T?*afcei> < 1 8 0 or> . m. 

I*J«tt«E*T«f! L t«^CT i 02©i IS 
<. *fc«fS£©ffiffiiEl87j<J£.<&-5£:«> (R-fLI8©£:g> 

C3tt***»*ufc:< hot?) apuz»tt*eisjj«#'<tt 

5 *>©£#*. 6*1-5. 

[0 0 16] *%a^«. ±E©Rfll£JB*TS 
J:<i£ffiU Ld>x>-?-©&§7ja^BT&»5, £<=>(::. 

JDit»tt*s»t)»t*36±-e-r. unite* *>«<. x 
£iiflwat>©-e*5. 

[0 0 17] 

[RB*#ft-rsfc*©^&] m 1 ©5g9j©as<t»j»nLi;: 

£j£^L£x>©£jftfI©a£:LTJiH>. 0?lfl©??£T5' 

*+T±c«a<tajioittwjctt«e«*s-fr. ±e« 



3 «ILdtt-2I©:S£) 
= 6/.d 

CO 0 1 8] *2 0«W©««fiMl(CJ:*aiB5ffla*ft 
& Wta tl/TIl>. LT#tPg£ £T -5 iS55J-^« 

ffiJi «fc 5 Lfc fc©T*«. 

[0 0 19] «3 0«MO*tt»ft«K«t*affi«l31»ffi 

[0020] »4©3ew©a6*a«c«i:*affi«ia^ffi 

[0 0 2 1] JB5©5BW©*«f , ««l=«fc**ffiffla*ffi 
«StLTffl(r». *ft##UT#3ie££r*K^I#B© 

s « * T±E*a £ tttaifc MTife* * K£ a 
-a-. ±mmaxm&w±\zmm<M£&tatttt&wm 

[0022] jB6©5Ew©*«t»KfiK«taaffiffla^rffi 

tt, US 2 ©JMIS fcttJR 5 ©58W©t»-r*l*»K:*lr»T. 

»4«*tt»K#*fflir»*J:ptcl/fct>©T*S. 
[0 0 2 3] * 7 ©««©**»«»:: J: S«iEfflS2rS 

«; ^ 1 ^tiL^6©^-rti^©56Bjic43UT. 

£ 1 at) U< tttt^UT3taiLfct)©fcj«»LT«ai L 

TfflH. £©«a£«toI«MT:tt«€:»£a-t*\'±e 
ttSnitt*iB±tKW'lt©affill*»fi!cr« J: 3 CLft 
*>©T-&-5. 

[0 0 2 4] ^©^©a+ttw^saiffifflg^ffi 

0^H«©fclB»»*SJ!ra*Jfct>©£j##LT«a<!:LT 

- m^. ^©«atttaaiftra-iris«^«*sii-. ±e& 

' toItt©«ffi©i£tt€:ft!J:-ra«fc3KLfct>©-i?*S. 
[0 0 2 5] 3i9©»W©*«t»ttfl!lC«t**ffijaiS^ffi 

*i5«caiSflH&*J«Lfeft. #i««fll«€fflHT2*lll 

X£fTl^. ±ESfflfS©!ftltt«:l&I±$-l*-iJ:-5irUfct) 
©T-^-5o 

[0 0 2 6] IS 1 0©fgBjco?S*S[m«lJ:S«ffi5aa^ 



(5) 
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[0 0 2 7] JBl l©«9I©««Pa*C«fca3E®fiig*' 
fttt. ^17i^L^l 0©^-rn75^%B^(;i5^T. & 

[0 0 2 8] ^1 20fgSjCD^4 3 ^m('cfc-5«MffiS^ 
fete. JBlttt»LSBl 0O't»-rtui>«DSE?BC*i»T:. 

[0 0 2 9] 

«W©5I*6©»SB 1 • T i H2*EEttJ5lt»Lfc«ai:L 

T i H2«3.0 0t;£t±oa«Kftt»T***niJR**6 

0. lws-iOOOws) It St^oSili^ctt 
flO»j«l:**i:*jl6*l40T, T i H 2 IS^tC^- 

*35*4Baa*ffi*np<c:tKJ:r)T, SEffit#fiE-T-BBfe 

[0 0 3 0] t i tt£<BMfc4fe*$trc:££<. 

^^ttRT*S#&itt«R£K:J:^Tfaffl{fcU Ti 
H2*#©*fcflE«fc0*>»MKfc*£#AS*l*. -t©3t 

«e>. m— «s;^TSnxb/c«'&. ts&owc-c oje 

3 0~4 0 AtmRmaxfC^L 6~ 1 2 y mRmax^f e,tl 
[0 0 3 1] L^t>. XfiliOifliOttfitt. 

— mffla»»*«affi€:-iaL. t i t,L<«T i ex— 

ilOn— >y£*l*£, ^6ttT i t>L<(iT i 



[0 0 3 2] «aO7-i'»Sj-effi«^03»»K 
3FWIBT*«jJ*, 1AMMT.\Z^X\t, 

[0 0 3 3] 

#|J£#J 1 . T i H2©ttflE 10tfs JWT©*»*^^CD^ 

Dig : 1 5 mm. # B : 1 1. 4 h > «3 6 5 0 0 kg/cm 
2) , m& : m 5 mm 

z\nzm<Dwmz&nmim#\T'mmist!imuT.mmii 

bTffifflt^. ami i*Jnio*fc«ka. fe&stt 

£k (WC + T i C + C o : GT i 3 0 51? 

TU7JW i"*tU *OftfrT»«3!inX€:fft». 

(i) iniftfr. ttitfaaa. j*ffi&r*ttft 

1 ) ioi^fr : 

*fttt«8it I p = 3 . 5 A, rt^Xfi-r p = 32(is, 
*n:«?fll1=2«\ JE^mSS-fi <-) 

2) tt±tf®ffi5 : 

t'7*-X@IHv.= 6 0 0~9 0 0 ($!I5£EE10 
g) . 

mmmm-z 1 3 um. ioumR Z 

SlfflSv. fcf>tfM£ <J»7. 9 8iniii (0. 5c 

■2) 

J«FLfl-7j 0. 5Kgf. *¥tfJE?7 lKgr/cin2 

lm/s, T^X^tt SKH-3, 

[0 0 3 4] ft. fftE&^t&£0JtttQ£:0(;:g8&$|. 



(CTi 3 0) : 2. lmg 

5 L ^>^K«<i{rJ;-5^=]— r-f >tf®Mffi :0. 7~1. 5mg 

T i N + T i 2 N (MP 2 «m) -f ;*--> = ^->>y$a^au : 1 . 5 ng 
(tt) <*«flHH-8M©$M¥ig0. loig<t5iM.6*lS) 



W±^?S*^ H 3 l;?jrf. CdT^bftfcBlggH v= 6 
0 0~9 0 0e«A«fcL<lt flSSLfcHSKKiSf 

TOiHv= 1 5 0 0-180 OSgtJSSHlttlft. 

Oil 2. lmg&B£$£f£. 

[0 0 3 5] (2) »*«tt7»t«L<nSl±LtCt{C*t 



*. T i H 2 f»ft:ffigi!zJ:SjS^^mitWS5n(i. T i 
©aMWSKJfcttSKJStt. ifi«E*ffit)il*mfl«U:-5-©l5fls|. 
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©iSft&J&fcT i iT i CTSO, <^t?d 
<fc&<g*L-0>$„ COT i sU^IJtSiCfil^I 

[0 0 3.6] *Ofc«>J»«fi»Sff5i:. 

(SK-3) iSMLfc^. *±SBa1S&Bim&iEti 
Jfcffttt. f-fX^^T iit«®ffl'JfClli^LTf^S^ 
ft. «ffl3*B©2fKtt*»GT'5 6*1*. tE* 

T i «®€rft*^gLfcxi'7.^W (SK-3) 

[0 0 3 7] 2) ±COJ:-5CaHKl/fc«^. «Sv* y 
*BBo«*ttR^»f|fc: ct -5 Joxtto^MB** <fc ©its 

moftMlZ «fc -5%±«8©*^ K «fc o T&S® t> * u -- 
>^S*l*«FT***«. ;* ttfctr*. 
tT L 3*31 fl/HilC «fc o T##R ;< -y ^Wtm < & -5 

[0 0 3 8] 3) Sfc, «C«»DXfwJ:oT. JOIffi^ 

£<ftm?2>fr$ : mmz\t^mt>mmi,xi7'j--> 

>t»©flE*W««T»l*fci#«S-tt«fc 5 £ LT 

[0 0 3 9] £K0|2. 
©. T i H 2 ffi«M*;«an«tSSIIft*S«feST. JjOXti 

(i) «aa*«:SiLfc«^ 

1) EE^maai* (-) 

MISS! P=l OA, /WX*Srp=3 2/is 

&$ags®©ggH v = 67o~9oo (taosee i o 
g> 

2) £fdflc«aai± (+> 



Kaaaasffi©««H v=i45o~i55o (sssje i 

0g) 

[0 04 0] (2) U 

Mttl P = 4 5A, /t^jgrp = 0. 5ws 
iniBS|S!= 2 EftftMStt (-) 
&MS«ffi©«gH v = 2000~3000 (MiBE 1 
. 0g) 

&$&3I*®©«gH v=1300~2000 (zPJl^JE 5 
Og) 

i&mm& 2 urn, tt±tfffiffi£ 6wmRz 
*>*><&£>©«, affi75^<rtgp^L^e>75^iffi[6j$r 

[0 04 1] (3) ±fB (1) (2)- Otl*«fciJ. 

<«^tt^* : L<ii5«e)^^atLf . tti;«»t:±E (i) 

©1) C^frtU (2) OftfriT41ori®J< 

#ft-T3. (+) (-) izmx.z 

[0 0 4 2] 3 . T i H 2 ©EE!f»#:«aiC«fc.g.^ 

*^©*«*BHas ©»*«* * . 

• ( 1 ) T i H2©BE8WMMteflIHT. 1 £P38I 

. ©*#fcT»ltf (SK-3) C&«£9i«L3 (1**01 

©*) *fT-3fc. 

j&fcflttt&it I p = 3 . 5 A, AWXtSr p = 3 2 m s 
inXB#|yj= 5 # 

t£$&3«®©^gH v=900~1000 (jBJSJE 1 0 
g) 

mmm& 47 um. m&Man&m<Di*&jtomg 
(2) ±e*!6«I3. © (1) (Dfkmzxirm (sk- 

3) KJnUfflSft. !^777-f h«aiC«fc^T2*jDX 

ttffSl P=3. 5 A, /WX*grp = 4/is 
ftOIB3|BJ=5fl\ y7 7 7-f hflWlitt <-) 
&$agSD©«gsffiH V =1600~1750 
Cft=fc9, 2*JnXSff^.«®^7i^L<±#LTUi 
- 4. «««T? 2 *iDX£fT-3 £*>©*>. P1«C 

[0 0 4 3] ^©JlSti. 2*JaXt«t'5«rLi»T i t> 

(0 0 4 4) mm%m<r>mm 2 . TiH 2 nMi©^ 

* $ 6 c 4S«r 5 it & (z 
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(1) «*ft«K«fc 9 0f»«&K (« : T 

a, N b, V, Z r ) 

(2) fiWfc* (M:TiC, TaC, NbC, VC. B 
C. B 4 C) 

(3) £{fc4tl (fl : T i N. h B N, CBN) 

(4) teoftM (M : T i B 2. {f-5&H 2 B03, 
ePNa2B 4 07 • 1 OH2O) 

(5) <yh"J7 (Y 2 0 3 ) 

fr-afc. -eafOftSflJiiLT. T i B2iB£©t>®. 
T i N£tS-&£>=fe<D, StfT i B 2 <i:T i N€^*T 

co 0 4 5]. i*3bni©*o«^t>«a[}4ie«^et± 

U ^m\ty^ J ^ : t>\ i <D 1/2 (CB NiP^H v 5 
'0 0 0£l±) ittO. rt»a**5j&K&*<i:53tt*H£ 

[0 0 4 6] HJg^J 4 . 
IS«8 : T i H 2 + T i B 2 (7 : 3MJt) 
1 ) EEtlMttn£ftfMPtt«%0!l 1 tBHRT. 1 ^iPIW 

: Ip=5. 5 A. tp=32{is, fiPXB#[2] 
= 5#T(i 

gg:Hv=l 8 5 0~2SO0 (fffilOg) , JV 

* : 2 4~2 8 # mRtf 

:Hv=1650~2500 (ffifi 5 0 g) 

<£»££££§te 0 m g T'& n fz. S7t. gg/H h (EI? 

f'jTMT i 2 o) ©r<^BB. nfrafrfffic-tn-tn 

B'J^ic^nT^^aLno^wiit-c. 1. 9te<o 

[004 7) Jt, f^fr: I p = 8A, rp=8u 

SUfcufcOttt"*. 2. 8«<DfiJM>£jKLfc. 
WB'Jftfr : tt«B"J*t S45C. 9)0iA^ 0. 5mm 
itd 0. 3nHn/rev, i3J8'Ji£ffi 16 0m/oiin 

#tftfJS : ^JH'JSggi 7 KmlC^tt5lifr&tfffi<7)J$^i|>S 

[0 0 4 8] 2) . ±IE<D 1 *ftixeg. y577-f Hfi 

n.%3t>fr : I p = 3. 5 A. rp = 4(is, iPXB#FJ) = 
5^ 

:Hv=2l00~5100 (WE 10g) , J£*» 
(-) 

Hv=1500~3000 (itlaOg) , JP^-3 2~ 



3 6 um 

ggHv = 5OOOi:5^0(l ^-ftt^HWl 0 0 
0 OlC&CfcOT&O. CBN©5 0 0 OKEEgfcLTU 

[0 0 4 9] fUJgtfiJ 5 . 
^£*f& : T i H2+T i N (7 : 3aftht) 

1) l&flPX&fr: 

: I p = 5 . 5 A. rp = 32(is, JOXKfH 

= 5# 

. W& :Hv=1050~1800 mS. 1 0 g) , 
(-) 

— 'AMXCDfrOmt, T i B2EA«T«£c^75<::nte 
T i B2*fiALfci:*JC*(f»T?a!«3l«jSSt». 

2) ±ffi-^JDX©m. i/77 7<Mlt'2ttI$: 
fT-3fc»£©««ttHv=l 7 0 0-2 3 0 0gflE£& 

[0050] mmm 6 . 

IIW : T i H 2 +T i B 2 +T i N (2 : 1 : 1 ) 
l) l^cJpxco*-{cJ:S«!fi 
ttXftttfiftftftl l aoi»*M= 5# 

Jgft Hv=2000~2300 (ffift 1 0 g) 
1 2~ 1 8 ym 

Hnx*#ttSgJ6« i £|Q&. UnxB*M=-5# 

Hv=2550~6050 (?Srfi 1 0 g) 
m$ 14-18 um 

4:0 5 0griT^i:Hv = l 8 0 OSg 

[0 0 5 1] &910>3teie©«£3. ^±5e^feHM©^ 
T i H 2 J£#Hfc© l&JDXTte®gte^tU5£TiiK 

•57ift!C Nb.Ta.feKIJNbC, TaC^£flD;L 
- SO*«*r3a4:$nTt>a. (dfttt. ig«5EXft©77Tfc] 

[0052] Ta. Nb, V&T i H 2 il 1 0 %g£flP 
a.T3fcJS60« 1 i|SI-ftfr1?»H€:fT?fc»»ttT a . N 
bTHv = 6 0 0 — 7 0 0. V"C9 0 0 ii|gtt±#L 

XT- 1 0-2 0 u miSfStolttfigTiftSrrs. 

[0 0 5 3] Nb. TaC. VCfffeWffJXftTtt. Bfr 
«t«Ifi!jlw>*r*«Bttlp]±Ot»{C. frMtStlTHS© 



"(8) 



Hv=900~10 5 Ogg<h. &s; 
9i8<ft5fc^J&<, 5#JDXT. 2 0 At mJJLh 3 0 y m 

[0 0 5 4] 5&WV>m:M<DBm4. &>±&'<tzJ:olzT 
i H2^S*iLT. m»h L<«. TiB 2 , T i Nft 

ffeniCtTl^^i^ofc. T i H 2 ^«MS«f4«C 

t i <Dmw<t\zji?TMmLtzmf®rfMfr<tjiZ>tz 
[0055] ::©jKgeia;fBTntf. &me>7km{t%)$: 

*• 

ZrH2. VH. VH2. NbH. T a H, FeTi 
H2, LaNisHg, T i M n H2, N a B H4 

— MtVXZ r H2!C^t,iTHS^^fforc©T- 
SHE** 6 £ Z r BttttK«*i, 

testis. 

[0 0 5 6] ggfi£#J 7 . Z r H2©*ft*£ilS£0i] 1 tm 
i;*#TEE»»tL (JE|gJE7j6. 5 0 0Kg/cm2) , 
PWSK-3IC*fL. I p=5. 5A. rp=32jis 
TflDXL, «#T£j£fclni4^TJ:<it8rr«. 5# 
iDXIri?*- 8 ~ 1 0 u m, fiSgH v=660~690T 

*ftH*fTofc«^©*«jfe#« I p = 3. 5 A. rp 

= 4ys, ^577< hSI (-) KcfcO. «5g?H v = 
1350-2000-2 35 0##<&*l-5. 
[0 0 5 7] 5£W<Dmi&<DMm 5 . . 7Jb=--^A. £ 

^ = -?A±C:T i H2+A I OBEt»#«ac«t4«S 



4$BfJ¥09-192937 

CP 0 5 8] H^J8. SfflSISIttS i £ 1 1 %^J7 
JUS^f htmT i H 2 *fA 1 <Dfifilt3 : 7 <DK. 
^fS^t^. tSSI P=5A, rp=32ys 
S*©B*tt, SgfeHv = 400~6 0 0 §gT©-5 

a*. ip = 2oa, r p = 2 6 0 u smmmmit^m^ 

it, H v= 1 4 0 Oggllfciff 5o COfcSttjsfcTE 

[0 0-5 9] £91<Z)|g%<Z>«!g6. ^^JROXfcaH 

*aEffi*LS8«©***£:&3. -r&fr-fe. Ti£6%A 
1 4%V©#£HSl 0 0kg/mm2g^©?|o?S0!S^ 
SO. tv*-X«*Hv = 2 6 0ia-p*4. dtlC 
Z rH2©BEt»ft:«aTaffifflSSfT^. 7 cm2 

COM^T. I p = 5. 5 A, r p=3 2 w sTiDXL. 
SgHv = 6 6 0~6 9 0, m&l 0 xim£tiT(/>-5. 
ft. ^777^ h«ST?=*Jni*ff5 tHv= 1 3 5 
0~2 0 0 0gM»«»&ftTH*. COJDX^N i -A 
1 -T i -Nb-Ta£&lC#l,ttiB*«U Hftogl 

[0060] a±o*5EWK»t»T. a&stm («a 

JJtftN i , C'o«£ 

[0 0 6 1] 

[fE«J8 ©55431] W±©ftK. Ti, Zr, V, Nb. T 

SJBfiTr -5 Z. £ 7i*T^ -5. d ©JffSIf «S L < gigs 

fc*k©« (WC + Co) KJt^AiFP. 1/2-1/3 

#$-&Sfc«6tC. T i B2. T i N, T i C. TaC. 
NbC, VCttt'SrJSATfttf. £(^££±#$-£-5 
ZL<h75?-C#^. Ta, Nb. VO^JHSJEt»#eKiJ'lzJ!lP 

Ana. Btt^siits. if^yr^bmm^^x- 

" [ElSi©fifi*7iiat^] 

[Ell] WC + CoOjB^tt«)BEt»flsS«atLTl 
^inXB:^ 2 ^JQX^ ff 5 H3£ ^TiT® -5 . 
[12] flEtWtE*««i:fli«f»fc«l^<o i*Sni«&W 

[S3] «tfttt««»Ott«S:3SrBI-C*-S. 

1 2 



'(9) 
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— ifebox 







<fc2ftrx 










ft?x 




WC-Co 



S 5 0 C 



-fctax 



msg& <+)(-) 



S 5 0 C 



■(10) 



[H2] . 

WC + C oK&itlZJ:* 

i tttox&tf 2 tfjjnx&ottfiSSitsai^K 




(a) ±ft« ( 1 ftlaX) 

H v 1 4 1 0 




( b) SjSBtJnX ( 2&fl0X> 
H v 1 7 5 0 




(c) m^mtiax (2&anx) totL^wu 



'(11) 
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[0 3] 



(a) <e«t*GTi30) 



(b) -f^Vi^i/^ 0@8StfGTi3O) 
TiN + Ti2NJ£J?2 um 
SB^HV3500fUt 
Ion — mixing" 




10 15 
l£rrS£Sf (km) 



© ® 



2.5 
2 



J 1.5 

m 

3 i 



0.5 
0 



10 15 
s£<7lStt (km) 



20 



25 



©CD SFBijirai Ltz$zi&m&m 

© TiH 2 ff*»-»SSlc«fc5«i^4Q ! Sfc:«tS 

t?>1&yt : 7.98mm <£ (0.5cm') 

* : 0.5kgf <fc o TJWtWE* 1 kgf /cm 2 
SS^t : 1 m/s ^-<^.^«:SK-3 
» ® ^ : ^Sl* 



7D> h^-^Olrc^ 

(72)%B^# &p «^ •-(72)3fi9!# ftffi «B] 

fittft#B#flr£j«fert.TBl2Sil!«<012 iKM«5=f^BBE5il<7j(^-Ta 2§3^ 

&SMrti^fiKA#5J£66l-5l (72)%B^# pg& 

^■fi"MrfT^|f.EBaiZI®3 -44 HB^ffilO^ Sgt&tfc^ftf*! 



